Four monoclonal antibodies reactive by immunofluorescence and by flow microfluorimetry with canine and porcine gastric parietal cell membranes were produced by fusion of mouse NS-1 myeloma cells with splenocytes from mice immunized with a population of canine gastric mucosal cells containing 60-70% parietal cells. One of these, an IgM antibody designated 2C1, reacted with the surface membranes of parietal cells by immunofluorescence, flow microfluorimetry, and immunogold electron microscopy; competed with 12-5-labeled Cultures, incubated at 37°C in an atmosphere of 5% C02/95% air, were fed on days 1, 7, and 10 with medium containing hypoxanthine, aminopterin, and thymidine (100 ,ul per well). After 10-12 days in culture, 50-70% of culture wells contained growing hybrid cells. Hybridoma supernatants were examined for reactivity with canine gastric parietal cells by indirect immunofluorescence as follows. Enriched gastric mucosal cells were incubated with hybridoma supernatant (undiluted) for 30 min at room temperature. Control cells were incubated with phosphate-buffered saline (PBS: 145 mM NaCl/7.5 mM Na2HPO4/2.5 mM NaH2PO4, pH 7.2) or DMEM/FBS alone. Bound immunoglobulin was detected by treating the cells (30 min, room temperature) with a fluorescein isothiocyanate-labeled sheep anti-mouse immunoglobulin (Silenus, Melbourne, Australia) diluted 1:100 in PBS. The cells were viewed with a Leitz Diavert epi-illumination fluorescence microscope. Supernatants from hybrids giving immunofluorescent reactivity with parietal cell surface membranes were selected for further study. These hybrids were grown in hypoxanthine/thymidine-containing medium for 1 week and transferred to DMEM/FBS for cloning by limiting dilution. Aliquots of cloned hybrids were removed from culture, frozen in DMEM/FBS plus 10% dimethyl sulfoxide, and stored in liquid nitrogen. Ascites were obtained from one of the parietal cell-reactive clones, 2C1, by injecting the hybrids into the peritoneum of BALB/c mice. Immunodiffusion analysis showed that 2C1 belonged to the IgM antibody class.
12-5-labeled gastrin for binding to gastric cells; and inhibited by
56% maximal gastrin stimulation of [14C]aminopyrine uptake in parietal cells. The antibody immunoprecipitated 12SI-labeled samples of a 78-kDa gastrin-binding protein purified from membrane extracts of porcine gastrin mucosa but did not recognize the same protein labeled covalently with 125I-labeled gastrin-(2-17)-hexadecapeptide. These observations suggest that the previously identified 78-kDa gastrin-binding protein is the gastrin receptor and that the antibody 2C1 is directed against the gastrin binding site of the gastrin receptor.
Gastrin, a polypeptide hormone belonging to the gastrin/cholecystokinin family of peptides (1) stimulates hydrochloric acid secretion by gastric parietal cells and has a trophic action on the gastrointestinal mucosa (2) . Studies of the binding of '251-labeled synthetic human gastrin have identified gastrin receptors in gastric glands (3) , in partially purified preparations of both parietal (4) (5) (6) and nonparietal (7) gastric mucosal cells, and in membrane preparations of gastric mucosa (8) (9) (10) and antral smooth muscle (11) . The receptor has been further characterized as a membrane glycoprotein of 74 kDa by covalent crosslinking of '25I-labeled gastrin-(2-17)-hexadecapeptide to isolated canine parietal cells (12) . A gastrin-binding glycoprotein of similar molecular mass (78 kDa) has also been identified by the same technique in membrane extracts of porcine gastric mucosal membranes following purification on wheat germ lectin-Sepharose (13) . However, the relationship between these two proteins remains uncertain, since the concentration of gastrin-(1-17)-heptadecapeptide required for 50% inhibition of crosslinking in extracts [0.3 AM (13) ] is considerably higher than both the concentration required for 50% inhibition of crosslinking to isolated cells [10 nM (12) ] and the Kd (0.5 nM) of the gastrin receptor determined by reversible binding ofgastrin- (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) to isolated parietal cells (6) .
Autoantibodies that inhibit binding of gastrin to the gastrin receptor on rat parietal cells have been found in the sera of some patients with pernicious anemia (14) . In the present study, we have produced a monoclonal antibody to the gastrin receptor on canine parietal cells. This antibody binds to the surface membranes of parietal cells as judged by immunofluorescence, competes with 125I-labeled gastrin- 
MATERIALS AND METHODS
Production and Screening of Monoclonal Antibodies. Tenweek-old inbred BALB/c mice were immunized by intraperitoneal injection with 107 gastric parietal cells (60-70% pure) prepared from canine stomach (14) . The mice were given a booster injection 3 weeks later, with 107 cells given by the same route. Four days later, the mice were killed, and spleens were removed and teased in Dulbecco's modified Eagle's medium (DMEM) to a single-cell suspension. By use of polyethylene glycol, 107 spleen cells were fused with 2 x 107 NS-1 myeloma cells, according to Galfre et al. (15) . The cell pellet was resuspended in DMEM with 10% fetal bovine serum (FBS) and distributed, in 100-,ul aliquots, to four 96-well tissue culture plates (Disposable Products, Adelaide, Australia) containing 3 x 103 inbred BALB/c mouse peritoneal cells per well.
Cultures, incubated at 37°C in an atmosphere of 5% C02/95% air, were fed on days 1, 7, and 10 with medium containing hypoxanthine, aminopterin, and thymidine (100 ,ul per well). (17) . The cells were washed, post-fixed in 1% OSO4, dehydrated in alcohol, processed for embedding in Epon/Araldite, and stained with uranyl acetate and Reynold's lead citrate. The sections were examined with a JOEL 100S electron microscope.
Gastrin Binding Assay. The assay has been described (14) . In brief, gastric mucosal cell preparations (3 x Preparation of 125I-Labeled Gastrin-Binding Protein. The gastrin-binding protein was partially purified from Triton X-100 extracts of membranes isolated from the mucosa of porcine gastric corpus as described (13) , except that concanavalin A-Sepharose was used in place of wheat germ lectinSepharose, before chromatography on DEAE-Sepharose (Pharmacia). The content of gastrin receptor in samples following DEAE-Sepharose chromatography was -10%, as assessed by Coomassie blue staining after NaDodSO4/polyacrylamide gel electrophoresis (21) . The preparations were iodinated by the chloramine-T method (22) and separated from free iodide by chromatography on a column (15 x 1.0 cm) of Bio-Gel P-6 (Bio-Rad). Alternatively, the preparations were treated with disuccinimidyl suberate and 125I-labeled [Nle15]gastrin-(2-17) as described (13) Reaction between four (0.35%) of the supernatants from these hybridomas and the surface membranes of canine parietal cells was detected by indirect immunofluorescence (Fig. 1A) . The pattern of immunofluorescent staining was similar to that seen with human autoantibody to parietal cells from patients with pernicious anemia (23) . Canine chief cells (identified by phase-contrast microscopy), lymphocytes, and kidney or liver cell suspensions did not stain. Immunogold electron microscopy confirmed that the antibody 2C1 labeled the surface membranes of parietal cells, readily identified by the presence of abundant mitochondria (Fig. 1B) , but did not label the surface membranes of chief cells (Fig. 1C) . In flow microfluorimetry, the monoclonal antibodies showed significant cell surface staining when the instrument was "gated" for parietal cells on the basis of size (16) . The percentage of cells with a cell surface fluorescence intensity registering 50 channel units was 37.3 for antibody 2C1 (Fig. 1D) 2C1, but the remaining three monoclonal antibodies did not give readings greater than the negative control.
Gastrin Binding Assay. Antibody 2C1 inhibited specific binding of '25I-labeled gastrin to parietal cells by 50.6 ± 1.9% (two separate experiments) at 10 nM 125I-labeled gastrin ( Fig.   2A ). Inhibition was seen over the full range of 125I-labeledgastrin concentrations tested and with concentrations of the antibody greater than 10 ,ug/ml (Fig. 2B) 4 , * a f i r e E X 8 * * E i * # v * ; s t s . N , * 3 r 1 1 -w 1 S S s (Fig. 3A) but did not inhibit maximal histamine (Fig. 3B) Immunoprecipitation. Antibody 2C1 immunoprecipitated a 78-kDa protein from an 1251I-labeled preparation of membrane proteins purified from a Triton X-100 extract of porcine gastric mucosal membranes by chromatography on concanavalin A-Sepharose and DEAE-Sepharose (13) (Fig. 4) .
1251I-labeled gastrin-(2-17) crosslinked to the same gastric mucosal preparation by disuccinimidyl suberate also identified a 78-kDa protein (13) . However, antibody 2C1 did not immunoprecipitate the crosslinked gastrin-78-kDa-protein complex (Fig. 4) . The other three parietal cell surfacereactive antibodies did not immunoprecipitate either the 1251I-labeled 78-kDa protein or the crosslinked gastrin-78-kDa-protein complex. Attempts to confirm the immunoprecipitation data by immunoblotting of gastric mucosal membrane proteins with the antibody 2C1 were uniformly negative, implying that the antigenic determinant is denatured during NaDodSO4/polyacrylamide gel electrophoresis. (18, 19) Antibody 2C1 should be a useful tool for studies of the distribution, structure, and function of the gastrin receptor.
